Thioredoxin 2 haploinsufficiency in mice results in impaired mitochondrial function and increased oxidative stress.
The mitochondrial form of thioredoxin, thioredoxin 2 (Txn2), plays an important role in redox control and protection against ROS-induced mitochondrial damage. To evaluate the effect of reduced levels of Txn2 in vivo, we measured oxidative damage and mitochondrial function using mice heterozygous for the Txn2 gene (Txn2(+/-)). The Txn2(+/-) mice showed approximately 50% decrease in Trx-2 protein expression in all tissues without upregulating the other major components of the antioxidant defense system. Reduced levels of Txn2 resulted in decreased mitochondrial function as shown by reduced ATP production by isolated mitochondria and reduced activity of electron transport chain complexes (ETCs). Mitochondria isolated from Txn2(+/-) mice also showed increased ROS production compared to wild type mice. The Txn2(+/-) mice showed increased oxidative damage to nuclear DNA, lipids, and proteins in liver. In addition, we observed an increase in apoptosis in liver from Txn2(+/-) mice compared with wild type mice after diquat treatment. Our results suggest that Txn2 plays an important role in protecting the mitochondria against oxidative stress and in sensitizing the cells to ROS-induced apoptosis.